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In this paper, some evidence, experimental or clinical, is presented 
on  the  following  subjects:  (I)  The  infectious  power  of  a  living, 
sensitized  vaccine;  (2)  the  absence  of  immunity  in  vaccinated 
rabbits  to  direct  gall  bladder  infections;  (3)  the  relative  patho- 
genicity,  virulence,  and  toxicity  of  the  strain  used  in  the  Army 
vaccine;  (4)  local vaccine reactions  after  typhoid  fever and  after 
immunization; and  (5)  skin reactions as an index of immunity. 
The  Infectious  Power  of  a  Living Sensitized  Vaccine. 
I  have recently reported  (I)  some work on this subject in  which 
it was shown that Metchnikoff and Besredka's sensitized living vac- 
cine  does  not  produce  gall  bladder  lesions  in  the  rabbit  after  sub- 
cutaneous and intravenous  injections,  and the inference was  drawn 
that this vaccine could safely be used subcutaneously in man.  The 
first  transplant  of  the  vaccine,  however,  produced  a  gall  bladder 
lesion in the rabbit after intravenous  injection,  and  it was  inferred 
that  this  vaccine would  produce  the  disease  in  man  if  accidentally 
taken by mouth.  Its  general use,  especially in the military service, 
was,  therefore, concluded to be dangerous. 
A  little further work has  been  done.  On  Oct.  28,  1914, three  rabbits  were 
inoculated directly into the gall bladder with I cc. of Metchnikoff and Besredka's 
vaccine.  The vaccine was then more than one year old, but still gave a growth 
of typhoid bacilli  in pure culture.  On  Nov.  IO the stools  of the three animals 
were  examined  by Endo  plates  and  Russell's  double  sugar  media  method,  and 
typhoid bacilli were easily recovered from each of the three animals.  On autopsy 
1 Read at the Annual Meeting of the American  Society of Tropical Medicine, 
San Francisco,  June 15, 1915. 
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a  purulent  cholecystitis  was  found,  and  pure  cultures  of  the  typhoid  bacillus 
were  cultivated  from the pus  in all three  animals. 
This  experiment  confirms  the  fonuer  one  done  with  the  first 
transplant of the vaccine because the bile in this instance was simply 
a good medium for multiplication.  Apparently, therefore, this strain 
is  infectious, unless it is exposed to both amboceptor and comple- 
ment.  If it is not treated with amb0ceptor it is infectious, as when 
introduced into the blood stream; if it is sensitized but not exposed 
to complement it is also infectious, as when introduced directly into 
the  gall  bladder.  Since  neither  amboceptor nor  complement are 
present  in  the  alimentary  canal,  any  food  or  water  accidentally 
contaminated with this vaccine would be apt to spread the disease 
among  non-immunes.  From  this  point  of  view,  this  vaccine  is 
simply a  pure  culture of pathogenic typhoid bacilli  and should be 
treated accordingly.  The toxicity of a living sensitized vaccine for 
rabbits  and  guinea  pigs  is  considerably  less  than  that  of  an  un- 
sensitized  vaccine,  as  has  been  shown  by  Besredka  (2)  and  by 
Cecil (3) ; but its infectious power is unimpaired except when com- 
plement is present. 
Absence of Immunity in Vaccinated Rabbits to Direct Gall Bladder 
Infections. 
The  claim  for  the  superiority  of  a  living  antityphoid  vaccine 
rests  on analogy and  on experimental work done  with the higher 
monkeys, which cannot  be  easily  repeated  on account  of the  dif- 
ficulty of obtaining the animals.  The rabbit is not a suitable animal 
for  testing immunity following vaccination,  in  my experience,  at 
least,  because regular  infections of  the gall  bladder  cannot be  se- 
cured by intravenous injections among controls, and because direct 
gall  bladder  injections result in  lesions in spite of any method of 
immunization.  This  last  point is  illustrated  by the  following ex- 
periment. 
Three  rabbits  were  immunized with  Besredka's vaccine  as  follows: 
I ............  Dec.  24,  1914,  0.5  cc.  subcutaneously. 
2 ............  "  3I,  "  I.O  "  intravenously. 
3 ............  Jan.  7,  1915,  I.O  .... 
On Jan.  24  the gall  bladders  were  exposed,  and  after  withdrawing  about  0.5  co. 
for  culture,  0.5  cc.  of  the  living  vaccine  was  injected.  Preliminary  cultures  of 782  Observations  on Antityphoid  Vaccination. 
the bile were  sterile.  On  Feb.  8,  12,  and  22 the  animals  were  autopsied  and  all 
showed a  marked  purulent cholecystitis, with pure cultures  of  typhoid bacilli. 
Hence  in  this  experiment  no  immunity could  be  demonstrated 
with a living vaccine when the test injection was given directly into 
the gall bladder.  Similar results have been obtained by others using 
other  forms of vaccine, and it  is  evident that the rabbit cannot be 
used for testing immunity experimentally under these conditions. 
Living cultures, unsensitized but heated to 5o °  C.  for one hour, 
have been used without bad results by Castellani  (4).  No personal 
work has been done with this  form of vaccine, but  it  seems likely 
that  tl(is vaccine would  also be  infectious if  accidentally taken by 
mouth,  as  bacilli  are readily cultivated  from it  on  agar.  The  at- 
tenuation by heat apparently makes it safe  for subcutaneous injec- 
tions and probably small quantities of even a  virulent culture could 
be safely injected subcutaneously.  But in view of the excellent re- 
sults  obtained with an  absolutely non-infectious, killed,  and  creso- 
lized vaccine, and in view of the evident infectiousness by mouth of 
a sensitized living vaccine, and in view of the added danger of acci- 
dental contamination of a  living vaccine itself  such as  occurred in 
the Philippines and in India with living cholera and plague vaccines, 
the field of usefulness of a living antityphoid vaccine does not seem 
to be very wide. 
The  Relative Pathogenicity,  Virulence, and  Toxicity .of the ,4rmy 
( Rawling'  s)  Strain. 
The most convincing clinical evidence of the protective value of 
antityphoid immunization has been  furnished by the recent experi- 
ences of the English  and the American armies.  The  same single 
strain has been used in the preparation of the vaccine in both services, 
and substantiaI protection has been secured in spite of exposures to 
typhoid in all parts of the world.  In our service, the latest statistics 
(5)  show  no  lowering  of  our  previous  remarkable  records,  but 
failure in immunization has been reported in several civil commun- 
ities  (6).  In view of the results, some interest attaches to the Army 
strain  and some observations  have been made on its  relative path- 
ogenicity,  virulence,  and  toxicity,  as  compared  with  nine  other 
strains.  The  strain  was  originally obtained  from the  spleen  of  a Henry J.  Nichols.  783 
soldier  who  died of  typhoid  in  England  in  19oo.  It  was  selected 
originally  by Leishman  for experimental  use in  preparing  vaccines, 
not on account of its low toxicity or superior immunizing properties, 
but  because  it  gave  a  remarkably  even  emulsion  when  washed  off 
agar with salt solution  (7)- 
Culturally no peculiarities  have been noted as  far as I  am aware. 
Pathogenicity.--The strain  is still pathogenic,  as may  be seen in 
the following experiments. 
On  Oct.  8,  1914,  three  rabbits  were  inoculated  directly  into  the  gall  bladder 
with ~0  of  a  fresh  agar  slant  growth;  a  month  later,  autopsy  showed  a  definite 
cholecystitis  with pure  cultures  of  the  typhoid  bacillus  in  two  out  of  three  ani- 
mals.  The  strain  is  therefore  still  definitely pathogenic. 
Virulence.--As gall bladder inoculations  with many other strains 
give  IOO per cent of  infections,  the result  just stated  suggests  that 
the strain is somewhat avirulent.  Further  evidence  on this point  is 
brought  out  by  intravenous  injections  in  the  rabbit.  Six  animals 
were inoculated intravenously  with one-half the fatal dose of living 
bacilli,  and after a month no gall bladder lesions were found in any 
of  them.  With  more  invasive  strains  a  certain  percentage  of  in- 
fection  is  usually  secured  in  this  way,  about  3 °  per  cent  in  my 
experience. 
TABLE  I. 
Strain  No.  Age. 
i  i  week 
2  I  month 
4  2  months 
S  7 
6  8  years 
7  **  i, 
8  ? 
9  I4 years 
Army  " 
I/tO  I  XI7  1/5 
X 
X 
X 
X 
X 
,/4 
X 
X 
X 
X 
X 
112 
X  X 
* In all the tables  X  indicates  death  in 24 hours. 
Guinea pigs are not quite as suitable as rabbits  for the determina- 
tion  of virulence,  because  it is not so easy to verify the multiplica- 
tion  of  the  bacilli,  but  guinea  pigs  have  usually  been  used  in  this 
work,  and  the  results  here  also  point  to the  low  virulence  of  this 
strain.  In Table I the comparative  results are given of intraperito- 784  Observations  on  Antityphoid  Vaccination. 
neal  injections  in  guinea  pigs  of  the  Army strain  and  nine  other 
strains.  The  figures  indicate  fractions  of  a  standard  agar  slant 
growth. 
It is seen that the more recently isolated strains  are more virulent 
in  general,  but  some  of  the  older  strains  are  still  virulent.  The 
Army  strain  fails  to  kill  after  injection  of  a  whole  culture.  In 
one series  the  growth  from  two and  one-half  agar  slants  was  re- 
quired to kill a  guinea pig. 
Tox{city.--Virulence is often spoken of as identical with toxicity 
in work of this sort, but in my experience real virulence or inwasive- 
ness  seems  to  have  no  definite  relation  to  toxicity.  The  strains 
which,  when  living,  are  more virulent  for  rabbits  and  guinea  pigs 
have,  when killed, no more toxic effects on rabbits  and  guinea pigs 
than  the strain  in  question.  No consistent toxic action can  be ob- 
tained with the more virulent strains  in smaller quantities  than with 
the  Army  strain.  This  subject  is  of  some  clinical  importance,  as 
local and general reactions seem to depend directly on toxicity rather 
than  on virulence. 
The toxicity of a vaccine can be experimentally determined by the 
results  of  intravenous  injections  in  rabbits.  For  example,  the 
effect of a  colon vaccine can be cited.  As is well known clinically, 
a  colon vaccine  gives severe local and  general  reactions  unless  ad- 
ministered  in  small  quantities,  such  as tens  of  millons  rather  than 
in hundreds  of millions,  as in the case of typhoid vaccines.  And a 
colon vaccine  will  kill  a  rabbit  in a  much  smaller  dose than  is  re- 
quired in the case of a  typhoid vaccine.  A  number of observations 
have  been  made  on  the  toxicity  of  the  Army  vaccine  for  rabbits, 
after intravenous injection.  The results obtained by using different 
lots kept for different times are shown in Table II.  The doses are 
in cc. per kilo of body weight. 
TABLE  II. 
Period kept.  _  3  cc. 
X(X) ~  I  month  (X) 
2  months 
3  "  (--~) 
5  "  /  (x)-- 
6  *~ 
7  ,*  L 
*In  the tables  (X 
I 
4 cc.  5  cc.  I  Period kept.  •  (X)--3cc-- i  4__cc.  [  51co. 
indicates  death  later  from  cachexia. Henry  J. Nichols.  785 
A  certain amount of allowance must, of course, be made for dif- 
ferences in individual rabbits,  but this result shows that the vaccine 
is  distinctly toxic, especially during the first three months. 
As was said before, more virulent strains tested in the same way 
have not proved any more toxic.  The results of the use on rabbits 
of  fresh  vaccines  made  from  three  most  virulent  strains  are  as 
follows  (Table  III). 
TABLE  III. 
Strain  No.  3  cc.  4  cc.  5  cc. 
3  X  --  -- 
As can be seen, no consistent increase in toxic action of more viru- 
lent strains can be demonstrated. 
Period of Maximum  Toxicity.--One  lot  of the regular vaccine 
was  tested every month  for six  months;  the vaccine was  kept  on 
ice  except  during  shipment  across  the  country.  The  results  are 
shown in Table  IV. 
TABLE  IV. 
Period  kept. 
i  week 
I  month 
2  months 
3 
3cc.  4  cc. 
x 
5  co.  Period  kept. 
--  4  months 
3  cc.  4  cc. 
m 
5  cc. 
m 
This result seems to indicate that the toxicity increases with age 
and is at its maximum at three months.  At present the bulk of the 
Army vaccine is used only in the first four months after manufac- 
ture.  Apparently  there  is  a  gradual  disintegration  of  the  bacilli 
with greatest liberation of endotoxins at three months. 
Increased Toxicity by Killing Bacilli with Tricresol.--The method 
used  in  preparing  the Army vaccine consists  of  killing  at  53 °  to 
54 °  C.  for one hour and then adding 0.25 tricresol as a  precaution- 
ary antiseptic.  The heating kills  nearly all the bacilli,  although a 
few colonies usually develop on plating I  cc. before adding tricresol. 
It has been proposed to kill the bacilli directly by the tricresol; this 
procedure increases the toxicity of the vaccine as may be seen from 
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TABLE V. 
Dose per kilo intravenously. 
Method of preparation. 
----2  ce.  3 CC.  5 Ca. 
I.  Fresh vaccine, heated at 53°-54  °  C. for  I  hr ........ 
2.  Fresh vaccine, heated and tricresolized ............ 
3.  Fresh vaccine, tricresolized but  not heated .........  'X 
Control:  tricresolized sodium chloride ................  /  Z  I  -- 
Both  rabbits  given  the  tricresolized  unheated  vaccine  died  in 
twenty-four  hours,  while  the  others  were  not  seriously  affected. 
When the bacilli  are treated directly with tricresol,  the endotoxins 
are apparently liberated more rapidly than when the bacilli are first 
killed with heat. 
DISCUSSION. 
From the results given above I  believe that a  rationale of the ac- 
tion of the Army vaccine can be formulated as based on its toxicity. 
The strain used, while avirulent, is  pathogenic and distinctly toxic. 
In preparing the vaccine, no effort is  made to reduce its  toxicity, 
but at the same time procedures which exaggerate the toxic action 
are avoided.  The doses  given are the maximum ones  which can 
be borne without serious disturbance by the majority of individuals. 
The doses are spaced at seven or ten days in order to secure a  re- 
sponse to the gradually liberated endotoxins.  Finally, the vaccine is 
not used  after  four months,  when its  toxicity is  on the  wane.  I 
do not claim that the toxic action of the vaccine has been the lead- 
ing consideration in all the steps  of its development, but I  do hold 
that the net result conforms to the theory that the efficiency of the 
Army vaccine depends on its  toxicity. 
Various workers have attempted to devise atoxic vaccines by sen- 
sitization,  fractionation,  etc.  From  the  point  of  view  outlined 
above,  such  efforts belong to  the  "something  for nothing"  class. 
The most reasonable theory of the action of the vaccine seems to 
me to be that of Pfeiffer and Bessau  (8)  who hold that the toxic 
and immunizing fractions are identical, and that efforts to separate 
them are wrong in principle.  Fortunately, from this point of view, 
it is not easy to prepare a really non-toxic antityphoid vaccine.  The 
toxic action may be masked or slight, but it is demonstrable in most 
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most responsible for the introduction of this method of protection, 
something must be paid  for immunity in terms of local or general 
reactions (Leishman (9)). 
The theory of endotoxins received a  set-back during the recent 
split products and  ferment period, but as some of this latter work 
has still more recently been shaken to its  foundations by the work 
of Jobling  (IO), Bronfenbrenner (II), and  others, the endotoxin 
theory seems to still be the best working hypothesis for immuniza- 
tion and for keeping qualities of the vaccine. 
Local  Vaccine  Reactions after  Typhoid Fever and after Artificial 
Immunization. 
A careful study of a very large number of temperature reactions 
following  vaccination  against  typhoid  has  been  made  by  Major 
Russell  (i2),  and  the  figures  show  a  very  small  percentage  of 
reactions of IOO ° F. or over.  The temperature reaction was selected 
as the most objective evidence which could be  accurately obtained. 
Some misapprehension has apparently been created by these figures 
on account of a  failure to recognize what they really are, namely, 
temperature  reactions,  which  are  not  necessarily an  index  of  a 
patient's general feeling nor of the local reaction.  From what has 
been said about the toxicity of the vaccine it is only natural to ex- 
pect some local and general reaction, and in fact this price is usually 
paid for protection, although the temperature is not much affected. 
A similar study of temperature reactions as a result of a vaccina- 
tion in those who have had typhoid fever, or have been previously 
artificially immunized, has  also been made by Major Russell,  and 
no notable changes in the percentages have been forthcoming.  On 
the other hand the local reactions under the skin seem to be more 
marked in some cases after typhoid fever and after vaccination.  I 
have no exact statistics  on this point but the consensus of opinion 
is that the local reactions may be more severe than on primary vac- 
cination.  In  the  more  marked  cases  the  arm  may  become  in- 
tensely red and swollen from the elbow nearly to the shoulder.  I 
have  recently seen a  soldier who volunteered for a  course of in- 
jections whenever the subject was mentioned, and who had taken 
ten injections in the last five years.  Through an oversight he was 788  Observations  on  Antityphoid  Vaccination. 
given  another  injection,  and  as  a  result  he  had  to  carry his  arm 
in  a  sling  for  several  days.  His  temperature  remained  normal. 
On the other hand, a number of men, who have had typhoid or two 
courses  of  three  injections  each,  on  revaccination had  very  little 
local reaction. 
The  explanation  of  these  reactions  involves  complex questions. 
They may be regarded as evidences either of true immunity, or of 
sensitization, or of endo-intoxication, according to one's conceptions 
of  these  complicated subjects.  The  point  I  wish  to  emphasize  is 
that the  reactions  do  not  occur  regularly  either  after  typhoid  or 
after vaccination.  Exact percentages cannot be given but my im- 
pression is that they occur in about 5  °  per cent of cases. 
Skin Reactions as an Index of Immunity. 
The subject  of typhoid skin  reactions has  recently been revived 
by Gay  (13)  who  has  proposed  the  use of  typhoidin  as  an  index 
of immunity.  The first preparation advocated was  one made like 
tuberculin, by growing the Dorset strain in glycerine broth for five 
days, concentrating to one-tenth of its volume, and using as a  der- 
mal reaction.  My experience with this product was disappointing, 
as several cases who had had proved cases of typhoid failed to react 
at  all,  and  such  reactions as  were obtained  among the  vaccinated 
were very faint.  This failure has 'been attributed to a  rapid deteri- 
oration of the typhoidin, and more recently a powder has been advo- 
cated which is  prepared by precipitating the original solution with 
twenty volumes of alcohol, washing the precipitate with alcohol and 
ether, and drying and grinding. 
Professor  Gay has kindly furnished me with some of the pow- 
dered typhoidin, and I  have made seventy-five tests  on sixty-seven 
individuals.  The reactions with the powder have been much more 
satisfactory  than  those  with  the  liquid  form.  Positive  reactions 
were obtained in a fairly large proportion of persons who had either 
had typhoid or been vaccinated.  At the same time, it seems to me 
that the results  are open to  a  different interpretation  from the one 
given by Gay.  From my experience with the test I  regard a  posi- 
tive reaction as an evidence of typhoid proteid sensitization  which 
does not seem to be synonymous with true disease immunity.  For Henry  J.  Nichols.  789 
example,  typhoid  proteid  immunity  is  apparently  less  lasting  than 
true  immunity  to  the  disease  and  less  specific,  as  will  be  shown 
below. 
The  immunity conferred by an attack  of typhoid  is  the  starting 
point of immunization  by vaccines, and the test should give a  high 
percentage  of  positive  reactions  among  those  who  have  had  the 
disease.  Gay states  that  the  test  was  positive  in  his  series  in  97 
per  cent  of  cases.  The  only  cases  of  previous  typhoid  available 
for personal observation have  been  sixteen,  thirteen  of  whom  had 
also been vaccinated  three  years  previously.  Twelve cases,  or  75 
per cent, gave positive reactions and this must be a  maximum figure 
on account of the additional vaccination.  Seven of the twelve posi- 
tive cases gave marked reactions. 
As  an  attack  of typhoid  fever is  generally believed to  give  im- 
munity in over 9o per cent of cases, my figure of 75  per cent,  even 
in  those  artificially  immunized  in  addition  to their  fever,  is  lower 
than it should be in a  test for immunity,  while it can be better har- 
monized  with  the  interpretation  suggested  above.  Of  course,  the 
question of diagnosis  of the previous  fever comes up and  this  was 
determined  to my satisfaction  by the  histories  given.  The  subject 
of the  reading  of the  test  is  also a  factor.  The  interpretation  of 
slight reactions is difficult at times, as the culture media control occa- 
sionally gives slight  reactions,  but an effort was made to read each 
individual  case as  fairly as possible. 
The test was then tried in fifty cases who never had typhoid and 
who had been immunized  within  four years; 64 per cent gave posi- 
tive reactions,  as may be seen in  Table VI. 
TABLE VI. 
Reactions.  Ist year.  2d year,  3  d year.  4th year. 
...................... 
Negative ..................... 
Per  cent  positive .............. 
Total. 
3 2 
I8 
64 
It will be seen that  in the first year after vaccination there was a 
high percentage  of positives,  but after this  year the percentage  was 
lower  and  about  the  same  up to  the  fourth  year.  Eighteen  cases 
were tested one month  after completion of a  course of three injec- 790  Observations  on  Antityphoid  Vaccination. 
tions and only fourteen, or 78 per cent, gave positive reactions, of 
which 6o per cent were strong.  Among those immunized from one 
to four years ago there were no strong reactions.  If the typhoidin 
test is an index of immunity according to these results nearly one- 
fourth of those vaccinated a month previously are not protected and 
over  one-third of  those  vaccinated up  to  four  years  are  not pro- 
tected.  But our experience in the Army has not borne out this view, 
as  our protection is very much greater  for the periods  mentioned. 
The most important  reason why the test is  not an index of im- 
munity, in my opinion, is the occurrence of reactions with a paraty- 
phoid A control (TaMe VII).  Twenty-four cases have been tested; 
five  gave  a  history  of  typhoid  and  nineteen  had  been  vaccinated 
against typhoid.  Sixteen, or 66 per cent, gave reactions, eight,  or 
33  per  cent,  of  which were  strong. 
TABLE  VII. 
Reactions. 
Para  A  control 
Positive ................... 
Negative  .................. 
Typhoidin 
Positive ................... 
Negative  .................. 
Previous  ~  Vaccinated  Total. 
typhoid.  ]against  typhold.I 
3  I3  ,  i6 
I 
2  6  ,  8 
2  16  I8 
3  3  6 
Per cent. 
66.6 
75 
Apparently we are deaiing here with group reactions.  The per- 
centage of positives  with the paratyphoidin was  not quite  as high 
as  that  of  the  typhoidin  reactions,  neither  were  they  as  strong, 
but the close parallelism is striking.  If this skin reaction is an index 
of immunity, there should be considerable immunity following anti- 
typhoid  vaccination  against  paratyphoid  infections.  But  one  of 
the  clear  cut  results  of  typhoid  immunization  is  that  there  is  no 
group immunity to paratyphoid infections and where these diseases 
are prevalent a  combined vaccine has been urged by Castellani and 
others.  Both in the English service and in our own the occurrence 
of  paratyphoid  among those  immunized against  typhoid has  been 
emphasized and in the present war Dreyer (14)  and others have just 
reported  that  paratyphoid  is  of  the  same  frequency among those 
vaccinated against typhoid as among those not vaccinated. 
The nature of the proposed typhoidin test is still  an open ques- Henry  J.  Nichols.  791 
tion.  For  other  clinical  skin  tests  we  have  some  approximate  ex- 
planation.  The  tuberculin  and  luetin  reactions  are  supposed  to 
depend  in  some way on the  continued  presence  in  the  body of the 
living virus  of the  diseases;  the  Schick  test apparently  depends  on 
an antitoxin;  but in the typhoidin test we have to deal, not with an 
antitoxin  or  with  a  living  virus,  but  with  the  complex  effect  of 
the  previous  presence  of  typhoid  bacilli  in  the  body.  The  same 
questions are raised as in the case of the local subcutaneous reaction 
already mentioned.  The  reaction may well be an evidence of pro- 
teid  immunity  without  being an  evidence  of  true  immunity  to  the 
disease. 
From my experience, the following reasons may be advanced  for 
a  different interpretation  of the typhoidin skin reaction : 
I.  The  test  was  negative  in  25  per  cent  of cases  who have  had 
typhoid and most of whom had also been vaccinated, while an attack 
of typhoid  fever is  supposed to give permanent  immunity  in  over 
9 °  per  cent  of  cases. 
2.  It  was  negative  in  36 per  cent  of those  who  have  been  vac- 
cinated  within  four  years,  while  experience  has  shown  that  vac- 
cination protects  in much more than  64 per cent of cases. 
3-  Paratyphoid A  controls reacted in nearly as high a  percentage 
(66)  as  typhoidin  (75),  while  clinical  experience  is  unanimous 
that  there  is  no  immunity  to paratyphoid  infections  after  typhoid 
immunization. 
Personally it seems to me that a  positive typhoidin  reaction  is of 
considerable  theoretical  interest  and  indicates  that  the  individual 
reacting has had typhoid  fever or possibly paratyphoid  or has  been 
injected  with  typhoid  bacilli.  A  negative  reaction  does  not  have 
the  same negative value  and  is not so conclusive. 
SUMMARY. 
I.  Metchnikoff and  Besredka's living sensitized vaccine produces 
a  typhoid  cholecystitis  when  injected  directly  into  the  gall  bladder 
of rabbits.  It is therefore infectious. 
2.  Rabbits  cannot  be  successfully  immunized  with  this  vaccine 
against direct gall bladder infections.  Accordingly,  rabbits  cannot 
be used to test immunity in this way. 792  Observations  on  Antityphoid  Vaccination. 
3.  The  strain  used  in  the  Army  vaccine  is  pathogenic,  relatively 
avirulent,  and  distinctly  toxic.  Its efficacy is believed  to  depend  on 
its  toxicity. 
4.  Vaccinations  in t'hose who have had typhoid  and revaccinations 
produce  more severe local reactions than original vaccinations in some 
instances. 
5.  The  typhoidin  skin  test  is not  believed  to  be  an  index  of  true 
immunity,  but  rather  an  indication  of  typhoid  proteid  sensitization, 
which  is  not  so  complete,  so  permanent,  or  so  specific  as  true  im- 
munity. 
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